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This proceeding aims to disseminate valuable ideas and issues based on research or literature 
review in the field of vocational, technical and engineering studies, which have been presented in 4th 
International Conference on Technical and Vocation Education and Training. This conference has taken 
place in Hospitality Center Universitas Negeri Padang, November 9-11, 2017. 
The theme of Conference focused on the perspective of technical and vocational education and 
training for sustainable society to face the challenges of 21st century, globalization era, and particularly 
Asian Economic Community. To overcome the challenges, we need the innovation and change in human 
resources development. Technical vocational educational and training have essential roles to change the 
world of education and work in order to establish sustainable society. 
Undoubtedly, TVET need to enhance the quality of learning by developing various model of 
active learning, including learning in the workplace and entrepreneurship. Create innovation and applied 
engineering as well as information technology. Improvement of management and leadership in TVET 
Institution, and development of vocational and technical teacher education. 
Many ideas and research findings have been shared and discussed in the seminar, more than 176 
papers have been collected and selected through scholars, scientists, technologist, and engineers’. as 
well as teachers, professors, and post graduates students who participated in the conference. 
Eight keynote speakers have taken a part in the conference, namely Prof. Intan Ahmad, Ph.D. 
(Director general of learning and student affairs, Kemenristek Dikti) and Prof. Josaphat Tetuko Sri 
Sumantyo, Ph.D. (CEReS Chiba University) and Prof. Dr. Maizam Alias (UTHM Malaysia) and Prof. 
Ganefri, Ph.D. (Rector of UNP) and Prof. Dr. Ramlee bin Mustapha (UPSI Malaysia) and Prof. Nizwardi 
Jalinus, Ed.D. (Chair of TVET doctoral program, FT UNP) and Prof. Michael Koh, Ph.D. Dr. Fahmi 
Rizal, M.Pd., MT (Dean of FT UNP). They all have a great contribution for the success of the 
conference. 
Finally, thank a million for all participants of the conference who supported the success of 4th 
International conference on TVET 2017 and most importantly, our gratitude to all scholars who support 
and tolerated our mistake during the conference. 
Padang, 9 November 2017 
 
Prof. Dr. Nizwardi Jalinus, M.Ed 




4th International Conference on Technical  









Technical and Vocational Education and Training  








Padang, November 9-11, 2017 
at Hospitality Center 















4th International Conference on Technical and Vocational 
Education and Training (TVET) 
 
Theme: Technical and Vocational Education and Training 
for Sustainable Societies 
 
General Chair:  
 Prof. Ganefri, Ph.D. (Rector Universitas Negeri Padang) 
 
Program Committee Chair:  
 Dr. Fahmi Rizal, M.Pd., M.T. (Dean Fakultas Teknik Universitas Negeri 
Padang) 
 
Steering Committee:  
 Prof. Dr. Nizwardi Jalinus, M.Ed. (Universitas Negeri Padang, Indonesia) 
 Prof. Dr. Ali Ghufron Mukti, M.Sc., Ph.D. (Direktorat Jenderal Sumber Daya 
Ilmu Pengetahuan Teknologi Pendidikan Tinggi Kementrian RISTEKDIKTI) 
 Prof. Dr. David Stein, Ph.D. (OHIO State University, USA) 
 Prof. Junji Kiyono (Tottori University, Japan) 
 Prof. Maizam Alias, Ph.D. (UTHM, Malaysia) 
 Prof. John Williamson, Ph.D. (University of Tasmania, Australia) 
 Prof. Selamat Triono Ahmad, Ph.D. (Universitas Negeri Medan, Indonesia) 
 Dr. Rijal Abdullah, M.T. (Universitas Negeri Padang, Indonesia) 
 Drs. Hambali, M.Kes. (Universitas Negeri Padang, Indonesia) 
 Drs. Hanesman, MM. (Universitas Negeri Padang, Indonesia) 
 Dr. Ir. Arwizet K, ST., MT. (Universitas Negeri Padang, Indonesia) 
 Drs. Martias, M.Pd. (Universitas Negeri Padang, Indonesia) 
 Drs. Raimon Kopa, MT. (Universitas Negeri Padang, Indonesia) 
 
Scientific Committee: 
 Prof. Sai Vanappali (University of Ottawa, Canada) 
 Prof. Junji Kiyono (Tottori Univerity, Japan) 
 Prof Maizam Alias, Ph.D. (UTHM, Malaysia) 
 Prof. Jailani Mhd. Junos, Ph.D. (UTHM, Malaysia) 
 Prof. Dr. Nizwardi Jalinus, M.Ed. (Universitas Negeri Padang, Indonesia) 
 Ir. Syahril, ST., MSCE., Ph.D. (Universitas Negeri Padang, Indonesia) 
 Prof. Dr. Kasman Rukun, M.Pd. (Universitas Negeri Padang, Indonesia) 




 Prof. Dr. Nizwardi Jalinus, M.Ed.(Universitas Negeri Padang, Indonesia) 
 Dr. Hansi Effendi, ST. M.Kom.(Universitas Negeri Padang, Indonesia) 
iii 
 Rusnardi Rahmat Putra, ST., MT., Ph.D. (Universitas Negeri Padang, Indonesia) 
 Ir. Riki Mukhayar, ST. M.T. Ph.D. (Universitas Negeri Padang, Indonesia) 
 Risfendra, S. Pd. MT., Ph.D. (Universitas Negeri Padang, Indonesia) 
 Krismadinata, ST. MT. Ph.D. (Universitas Negeri Padang, Indonesia) 
 Dr. Asrul Huda, S. Kom. M.Kom.(Universitas Negeri Padang, Indonesia) 
 Dr. Remon Lapisa, MT. M.Sc. M.Eng. (Universitas Negeri Padang, Indonesia) 
 Wawan Purwanto, S.Pd. M.T., Ph.D. (Universitas Negeri Padang, Indonesia) 
 
Editor:  
 Prof. Dr. Nizwardi Jalinus, M. Ed. (Universitas Negeri Padang, Indonesia) 
 Prof. Dr.Kongkiti Phusavat (Kasetsart University, Thailand) 
 Prof. Maizam Alias, Ph.D. (UTHM, Malaysia) 
 Prof. Dr. Ramlee Bin Musthafa (Universiti Pendidikan Sultan Idris Malaysia) 
 Prof. Dr. Michael Koh, Ph.D. (Republic Polithecnic Singapore) 
 Krismadinata, ST., MT., Ph.D. (Universitas Negeri Padang, Indonesia) 
 
Cover Design: 
 Dr. Asrul Huda, S.Kom., M.Kom (Universitas Negeri Padang, Indonesia) 
 
Layout: 
 Dr. Remon Lapisa, MT., M.Sc. M.Eng (Universitas Negeri Padang, Indonesia) 
 Rahmat Azis Nabawi, S.Pd., M.Pd.T.(Universitas Negeri Padang, Indonesia) 
 Syaiful Islami, S.Pd., M.Pd.T.(Universitas Negeri Padang, Indonesia) 
 
Cetakan :  





Jln. Prof. Dr. Hamka Air Tawar Padang 






Welcome for all respected scholars, researchers, post graduate studentsand 
especially Keynote Speakers to the 4 ICTVET. The theme of the conference 
focus on Technical and Vocational Education and Training for sustainable 
societies and consist of six subthemes. i.e Development of learning model on 
TVET, Workplace Learning and entrepreneurship, Innovationon applied 
engineering and information technology, Management and Leadership on 
TVET, Vocational and Technical Teaachers education, and Assessment and 
Evaluation on TVET. 
Sustainable society shoul be followed by the improvement of various factors 
that have impacts to the quality of vocational and technical education and 
training, particularly to overcome the competitiveness of the world business. As 
we have already known the rapid change of technology as well as the change of 
demography, having a great effects to the life of peoples in this world, The 
competitiveness need a collaborativeness to survive the life of millions peoples 
who lost their jobs. Young peoples as aproductive generation have to be 
creative and innovative to face the competitiveness. So this prociding contents 
consist of various findings of research in the field of vocational and technical 
education as well as applied technology and mainly based on the subthemes of 
the conference. 
Finally, we would like to thank a million for all participants of this conference and 
all parties who support the success of this conference. Hopefully the seminars 
and scientific work of this seminar can be a reference material for basic 
education and elementary school teacher education in Indonesia. 
 
Padang, July 2, 2018 
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ABSTRACT:The octane number is one of references is measurement of fuel quality in gasoline engines.The high 
octane number of fuel reduce engine knocking possibility that can improve the engine performance.One of the 
solutions to increase the octane number in gasoline fuels is to add additive materials. The additive materials that 
have been considered in the present study are ethanol, methanol and naphthalene. The type of gasoline fuel used 
in this study is premium.This study are to determine the effect of the additive materials on premium fuel to increase 
the octane number and power generation of motorcycles engines.This experimental studyis conducted by mixing 
the additive materials to premiumfuel with percentage ranging from 5% to 20%.The results indicate that the 
premium fuelmixture with 20% methanol increases the octane number from 88 to 117.1 and premium fuel with 
20% ethanolincreases octane number up to 99.6. The most optimal premium fuel mixture is to 5% methanol that 
can increase the power generationup to 9.86%. 
 
Keywords: Octane Number,Additive Materials, Gasoline Engine, Performance 
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ABSTRACT: The need of  technologies in human life grows stronger and faster. Basically almost every business 
and non business sector in this world has integrated with information technology especially in the education 
sector. The purpose of this study is to analyze the effect of information technologi toward teacher’s competence 
and teaching learning process effectiveness. Population of this research are 53 teachers in Esa Sejahtera School 
Pekanbaru and the sampling technique used is total sampling with 53 teachers as respondents. Data analysis 
technique use path analysis on the basis of regression coefficient where the research variabel consist of 
Information Technology (X1), Teacher’s competence (Y1) and teaching Learning Process Effectiveness (Y2). The 
result of this research found that Information technology directly has significance influence toward teacher’s 
competence and also teacher’s competence directly has significance influence toward teaching learning process 
effectiveness.  Besides that, the result for indirectly influence show information technology has significance 
influence toward teaching learning process effectiveness through teacher’s competence. Suggestion of this 
research is management of Esa Sejahtera School Pekanbaru should enhance the information technology applied 
in Esa Sejahtera School Pekanbaru in order to improve teacher’s competencies and teaching learning process. 
 











0XKDPPDG/XWKIL+DP]DK +DP]DK DQG$VWUL$\X3XUZDWL 
6HNRODK7LQJJL,OPX.RPSXWHU3HOLWD,QGRQHVLD3HNDQEDUX 8QLYHUVLWDV,VODP5LDX3HNDQEDUX 6HNRODK
7LQJJL,OPX(NRQRPL3HOLWD,QGRQHVLD3HNDQEDUX
$%675$&7 7KH QHHG RI  WHFKQRORJLHV LQ KXPDQ OLIH JURZV VWURQJHU DQG IDVWHU %DVLFDOO\ DOPRVW HYHU\
EXVLQHVV DQG QRQ EXVLQHVV VHFWRU LQ WKLV ZRUOG KDV LQWHJUDWHG ZLWK LQIRUPDWLRQ WHFKQRORJ\ HVSHFLDOO\ LQ WKH
HGXFDWLRQVHFWRU7KHSXUSRVHRI WKLVVWXG\ LV WRDQDO\]H WKHHIIHFWRI LQIRUPDWLRQ WHFKQRORJL WRZDUG WHDFKHU¶V
FRPSHWHQFH DQG WHDFKLQJ OHDUQLQJ SURFHVV HIIHFWLYHQHVV 3RSXODWLRQ RI WKLV UHVHDUFK DUH  WHDFKHUV LQ (VD
6HMDKWHUD6FKRRO3HNDQEDUXDQGWKHVDPSOLQJWHFKQLTXHXVHGLVWRWDOVDPSOLQJZLWK WHDFKHUVDVUHVSRQGHQWV
'DWD DQDO\VLV WHFKQLTXH XVH SDWK DQDO\VLV RQ WKH EDVLV RI UHJUHVVLRQ FRHIILFLHQW ZKHUH WKH UHVHDUFK YDULDEHO
FRQVLVW RI ,QIRUPDWLRQ 7HFKQRORJ\ ; 7HDFKHU¶V FRPSHWHQFH < DQG WHDFKLQJ /HDUQLQJ 3URFHVV
(IIHFWLYHQHVV < 7KH UHVXOW RI WKLV UHVHDUFK IRXQG WKDW ,QIRUPDWLRQ WHFKQRORJ\ GLUHFWO\ KDV VLJQLILFDQFH
LQIOXHQFHWRZDUGWHDFKHU¶VFRPSHWHQFHDQGDOVRWHDFKHU¶VFRPSHWHQFHGLUHFWO\KDVVLJQLILFDQFHLQIOXHQFHWRZDUG
WHDFKLQJ OHDUQLQJ SURFHVV HIIHFWLYHQHVV  %HVLGHV WKDW WKH UHVXOW IRU LQGLUHFWO\ LQIOXHQFH VKRZ LQIRUPDWLRQ






(GXFDWLRQDO VXFFHVV LV HVVHQWLDOO\ LQIOXHQFHG
E\ PDQ\ IDFWRUV DPRQJ RWKHUV WHDFKHUV OHDUQHUV
FXUULFXOXP IDFLOLWLHV DQG HQYLURQPHQWDO HGXFDWLRQ
7HDFKHUV DQG HGXFDWRUV LV RQH RI WKH IDFWRUV
GHWHUPLQLQJ WKH VXFFHVV RI DQ\ HGXFDWLRQDO VHFWRU
7KDW LV ZK\ LQ HYHU\ HGXFDWLRQDO HYDOXDWLRQ LQ
FXUULFXOXPDQGKXPDQUHVRXUFHDOZD\VFRPHVGRZQ
WRWKHWHDFKHUIDFWRU7KLVVKRZVWKDW WKHUROHRIWKH
WHDFKHU LQ WKHZRUOGRIHGXFDWLRQ LVYHU\ LPSRUWDQW
WR LPSURYH WKH TXDOLW\ LQ HGXFDWLRQ WHDFKHU¶V
FRPSHWHQFHLVWKHWKLQJVWKDWQHHGWREHFRQVLGHUHG
7HDFKHU
V FRPSHWHQFH LV D FRPELQDWLRQ RI SHUVRQDO
DELOLW\DFDGHPLFWHFKQRORJLFDOVRFLDODQGVSLULWXDO
DQG FUHDWLQJ WKH FRPSHWHQFH VWDQGDUG IRU WHDFKLQJ
SURIHVVLRQ
VZKLFKLQFOXGHVPDVWHU\RIWKHPDWHULDO
DQ XQGHUVWDQGLQJ RI OHDUQHUV OHDUQLQJ (GXFDWLRQDO
SHUVRQDODQGSURIHVVLRQDOGHYHORSPHQW >@
(QYLURQPHQWDO FKDQJH RXWVLGH WKH ZRUOG RI
HGXFDWLRQ VXFK DV VRFLDO HFRQRPLF HQYLURQPHQWDO
WHFKQRORJLFDO SROLWLFDO ZRUOG UHTXLUHV HGXFDWLRQ WR
UHWKLQNKRZ WKHVHFKDQJHVZRXOGDIIHFWHGDQGKRZ
WRLQWHUDFWZLWKWKRVHFKDQJHV2QHRIWKHFKDQJHVLQ
WKH HQYLURQPHQW WKDW JUHDWO\ DIIHFW WKH ZRUOG RI
HGXFDWLRQ LV WKH SUHVHQFH RI 7HFKQRORJ\
LQIRUPDWLRQ DQG FRPPXQLFDWLRQ 7HFKQRORJ\
LQWHJUDWLRQ VKRXOG EH GHILQHG QRW VLPSO\ DV D
TXHVWLRQ RI DFFHVV EXW UDWKHU DV D WRRO ERWK IRU
LPSURYLQJ HGXFDWRUV¶ SURIHVVLRQDO SURGXFWLYLW\ DQG
SURPRWLQJVWXGHQWOHDUQLQJ >@
7HFKQRORJ\ FDQ EH D SRZHUIXO WRRO IRU
WUDQVIRUPLQJ OHDUQLQJ ,W FDQ KHOS DIILUP DQG
DGYDQFH UHODWLRQVKLSV EHWZHHQ HGXFDWRUV DQG
VWXGHQWV UHLQYHQW RXU DSSURDFKHV WR OHDUQLQJ DQG
FROODERUDWLRQ VKULQN ORQJVWDQGLQJ HTXLW\ DQG
DFFHVVLELOLW\JDSVDQGDGDSWOHDUQLQJH[SHULHQFHVWR
PHHWWKHQHHGVRIDOOOHDUQHUV
(VD 6HMDKWHUD 6FKRRO LV D VFKRRO ZKLFK ZDV
IRXQGHG LQ  DQG LV ORFDWHG LQ 3HNDQEDUX (VD
6HMDKWHUD6FKRROKDVDYLVLRQWREHDOHDGLQJVFKRRO
ZLWK H[FHOOHQW VHUYLFHV WR FUHDWH D OHDUQLQJ


















)URP WKH WDEOH  DERYH LW FDQ EH VHHQ WKH
VWXGHQW¶VDFKLHYHPHQWLQ(VD6HMDKWHUD6FKRRO<HDU
 WR  IRU VWXGHQWV HOHPHQWDU\ VFKRRO
LQFUHDVH IURP WR  IURP7KH GLIIHUHQW
FDVHKDSSHQ LQPLGGOH VFKRRO OHYHOZKHUH VWXGHQW¶V
DFKLHYHPHQW LQ  LV  LQ WKH DYHUDJH DQG JR
GRZQ WR  LQ \HDU  7KLV SKHQRPHQRQ LV WKH
EDVLVIRUNQRZLQJKRZWKHWHDFKHU
VUROHLQFDUU\LQJ
RXW WKH WHDFKLQJ DQG OHDUQLQJ SURFHVV VR WKDW LW LV
DEOH WR ERRVW VWXGHQW¶V DFKLHYHPHQW 0HDQZKLOH
OLNH PDQ\ RWKHU UHVHDUFKHUV VHH IRU H[DPSOH
'DUOLQJ+DPPRQG  KDYH FRQFOXGHG WKDW WKH
VFKRRO HIIHFW RQ DFKLHYHPHQW GHULYHV PDLQO\ IURP
YDULDWLRQVLQWHDFKHUTXDOLW\ >@
7KHUHVHDUFKTXHVWLRQLQWKLVUHVHDUFKDUH
'RHV LQIRUPDWLRQ WHFKQRORJ\ GLUHFWO\ LQIOXHQFH WR
WHDFKHU FRPSHWHQFLHV "  'RHV LQIRUPDWLRQ
WHFKQRORJ\LQGLUHFWO\LQIOXHQFHWR WHDFKLQJOHDUQLQJ
SURFHVV HIIHFWLYHQHVV WKURXJK WHDFKHU¶V







+  7KHUH LV LQGLUHFWO\ LQIOXHQFH EHWZHHQ
LQIRUPDWLRQ WHFKQRORJ\ WRZDUG WHDFKLQJ OHDUQLQJ
SURFHVVWKURXJKWHDFKHU¶VFRPSHWHQFLHV




7KH OHDUQLQJ SURFHVV LV DQ DFWLYLW\ RI
LQWHUDFWLRQ EHWZHHQ WHDFKHUV DQG VWXGHQWV ZKLFK
ZLOO HQGZLWK WKH SURFHVV RI HYDOXDWLRQ DV D UHVXOWV
RI WKH VWXG\ 7KH OHDUQLQJ SURFHVV LV
DOVR LQWHUSUHWHG DV D SURFHVV RI LQWHUDFWLRQ EHWZHHQ
WHDFKHUV DQG VWXGHQWV DV DQ DWWHPSW WR UHDFK
WKH OHDUQLQJ REMHFWLYHV ZKLFK WDNHV SODFH LQ D
SDUWLFXODUORFDWLRQ DQGZLWKLQD VSHFLILF WLPH
,Q WKH RYHUDOO HGXFDWLRQDO SURFHVV DW VFKRRO
OHDUQLQJ LV WKH PRVW LPSRUWDQW DFWLYLW\ 7KLV PHDQV
WKDW WKH VXFFHVVIXO DFKLHYHPHQW RI WKH HGXFDWLRQ
REMHFWLYHV GHSHQG RQ KRZ WKH SURFHVV RI
OHDUQLQJ FDQ WDNH SODFH HIIHFWLYHO\ 8QGHUVWDQGLQJ D
WHDFKHU LQ XQGHUVWDQGLQJ OHDUQLQJ ZLOO JUHDWO\ DIIHFW
WKHZD\ WHDFKHUV WHDFK >@
,Q D ZD\ WR PDNH WKH OHDUQLQJ DFWLYLWLHV SURFHVV
FRPSO\ ZLWK HGXFDWLRQ SXUSRVH WKH WHDFKLQJ
OHDUQLQJSURFHVVDFWLYLWLHVKDYH WRSUHSDUHGZHOOE\
WKH WHDFKHUV DQG WKLV SODQ QDPHG 533 5HQFDQD
3HQ\HOHQJJDUDDQ 3HPEHODMDUDQ 533 LV D OHDUQLQJ
VFHQDULR ZRXOG EH LPSOHPHQWHG E\ WKH WHDFKHU LQ
FODVV DQG LQ WKH VSHFLILHG WLPH LQWHUYDO
7KLV SODQ IXQFWLRQHG DV D WHDFKHU¶V WRROV LQ
LPSOHPHQWDQGHYDOXDWHVWXGHQWVOHDUQLQJDFWLYLWLHV
,Q DGGLWLRQ WHDFKHUV DUH DOVR UHTXLUHG WR
KDYH D JRRG OHDUQLQJ VWUDWHJLHV LQ RUGHU WR
SURGXFH DQ
HIIHFWLYH OHDUQLQJ SURFHVV 9LHQQD 6HQMD\D
 VXJJHVWV WKDW 6WUDWHJ\ /HDUQLQJ LV
D OHDUQLQJ DFWLYLW\ WR GR WKH WHDFKHUV DQG VWXGHQWV
WR OHDUQLQJ REMHFWLYHV FDQ EH DFKLHYHG HIIHFWLYHO\
DQG HIILFLHQWO\ 2QH RI D JRRG OHDUQLQJ FRQFHSW LV
FUHDWHDFUHDWLYHOHDUQLQJVWUDWHJ\>@
,QGLFDWRUVLQWKHWHDFKLQJOHDUQLQJSURFHVV>@
x $EVRUSWLRQ RI WKH VWXGHQWV WRZDUGV OHDUQLQJ




&RPSHWHQFLHV DUH WKH VNLOOV DQG NQRZOHGJH
WKDWHQDEOHDWHDFKHUWREHVXFFHVVIXO7RPD[LPL]H
VWXGHQW OHDUQLQJ WHDFKHUV PXVW KDYH H[SHUWLVH LQ D
ZLGHUDQJLQJDUUD\RIFRPSHWHQFLHVLQDQHVSHFLDOO\
FRPSOH[ HQYLURQPHQW ZKHUH KXQGUHGV RI FULWLFDO
GHFLVLRQV DUH UHTXLUHG HDFK GD\ )HZ MREV GHPDQG
WKH LQWHJUDWLRQ RI SURIHVVLRQDO MXGJPHQW DQG WKH
SURILFLHQW XVH RI HYLGHQFHEDVHG FRPSHWHQFLHV DV
GRHVWHDFKLQJ >@
7KHUHDUHWZRSUREOHPVZLWKWKLVGHVFULSWLRQ
RI WKHFRQFHSWRIFRPSHWHQFH)LUVWO\ LW WULHV WR VHW
FRJQLWLYH VWDQGDUGV IRU EHKDYLRXUV WKDW FDQQRW EH
VWDQGDUGL]HG 6HFRQGO\ IURP D UHVHDUFK SRLQW RI
YLHZ FRPSHWHQFHV PDNH XS D VXEFDWHJRU\ RI
FRJQLWLYH VNLOOV WKH LGHD RI ³FRPSHWHQFH´ DV D

















+RZHYHU WKLV GHEDWH DERXW WKH GHVFULSWLRQ
GRHVQRWPHDQ WKDWWKHWHUPFRPSHWHQFHVKRXOGQRW
EHXVHG7KHWHUPPLJKWDOVREHUHVHUYHGWRLQGLFDWH
WKDW WKH DVVRFLDWHG NQRZOHGJH DQG VNLOOV RULJLQDWH
IURP D SURIHVVLRQDO SUDFWLFH %XW ZKHQ DOO LV VDLG
DQG GRQH WKH RQO\ GHWHUPLQDQWV RI KXPDQ DELOLWLHV
DUH NQRZLQJ WKH FRJQLWLYH IHHOLQJ DWWLWXGHV DQG
GRLQJVNLOOV>@
,Q D PXFK EURDGHU VHQVH FRPSHWHQFH LV D
KLJKO\YDOXHGTXDOLW\WKDWDFFRXQWV IRUWKHHIIHFWLYH
XVHRINQRZOHGJHDQGVNLOOVLQVSHFLILFDQGFRQFUHWH
FRQWH[WV 7KH PDVWHU\ RI UHOHYDQW NQRZOHGJH DQG
VNLOOV DORQH LV QR JXDUDQWHH RI VXFFHVVIXO
SHUIRUPDQFH LQ FRPSOH[ HQYLURQPHQWV ,QGLYLGXDOV
VKRXOG EH DEOH WR VHOHFW IURP WKHLU DYDLODEOH
NQRZOHGJHDQGVNLOOVLQVXFKDZD\WKDWHIILFLHQWDQG
HIIHFWLYH EHKDYLRXU RFFXUV ZKLFK UHTXLUHV VSHFLDO
³DELOLWLHV´ WKDW WDNH LQWR DFFRXQW WKH FKDUDFWHULVWLFV
RIDVSHFLILFFRQWH[W>@
7R PHDVXUH WKH WHDFKHU¶V FRPSHWHQFLHV LQ
RUGHU WR GHWHUPLQH WKH WHDFKHU¶V  SHUIRUPDQFH LQ
WHDFKLQJ OHDUQLQJ SURFHVV XVHG WKH





 ,QIRUPDWLRQ WHFKQRORJ\ LQ WHDFLQJ OHDUQLQJ
SURFHVV
,QIRUPDWLRQ DQG FRPPXQLFDWLRQ
WHFKQRORJ\ ,&7 LV D FUXFLDO HOHPHQW LQ WKH OLIH
RI QDWLRQ DQG 6WDWH 7KH UROH RI LQIRUPDWLRQ
WHFKQRORJ\ RQ KXPDQ DFWLYLW\ DW WKLV WLPH LV YHU\
LPSRUWDQW ,QIRUPDWLRQ WHFKQRORJ\ KDV EHFRPH WKH
PDLQ IDFLOLWLHV IRU WKHDFWLYLWLHVRI WKH YDULRXVVHFWRUV
ZKHUH WHFKQRORJ\ IXQFWLRQHG DV D FKDQJHV WR WKH
VWUXFWXUH DQG RSHUDWLRQ RI RUJDQL]DWLRQDO
PDQDJHPHQW HGXFDWLRQ WUDQVSRUW KHDOWK DQG
UHVHDUFK >@ 7KHUHIRUH LW LV YHU\ LPSRUWDQW WR WKH
FRPSDQ\ WR XSJUDGH KXPDQ UHVRXUFHV +5 LQ
PDVWHULQJ LQIRUPDWLRQ WHFKQRORJ\ UDQJLQJ IURP
VNLOOV DQG NQRZOHGJH SODQQLQJ RSHUDWLRQ
PDLQWHQDQFH DQG VXUYHLOODQFH DV ZHOO DV
LQFUHDVLQJ WKH DELOLW\ RI ,&7 OHDGHUV LQ JRYHUQPHQW
LQVWLWXWLRQV HGXFDWLRQ (QWHUSULVH 60(
VPDOO PHGLXPHQWHUSULVHDQGHFW
7KH GHYHORSPHQW RI LQIRUPDWLRQ DQG
FRPPXQLFDWLRQ WHFKQRORJ\ KDV JLYHQ LQIOXHQFH WR
WKH ZRUOG RI HGXFDWLRQ SDUWLFXODUO\ LQ WKH OHDUQLQJ
SURFHVV ,Q WKH ZRUOG RI HGXFDWLRQ WKH H[LVWHQFH
RI LQIRUPDWLRQ DQG FRPPXQLFDWLRQ V\VWHPV LV RQH
RI WKH FRPSRQHQWV ZKLFK FDQQRW EH VHSDUDWHG IURP
WKH HGXFDWLRQDO DFWLYLWLHV (GXFDWLRQDO
LQVWLWXWLRQ PXVW KDYH WKH FRPSRQHQWV QHHGHG WR
UXQ RSHUDWLRQV HGXFDWLRQ VXFK DV VWXGHQWV IDFLOLWLHV
DQG LQIUDVWUXFWXUH RUJDQL]DWLRQDO VWUXFWXUH
SURFHVVHV KXPDQUHVRXUFHVHGXFDWRUV DQGWKHFRVW
RI RSHUDWLRQ :KHUHDV FRPPXQLFDWLRQ DQG
LQIRUPDWLRQ V\VWHP LQ HGXFDWLRQ FRQVLVWV
RI VXSSRUWHGFRPSRQHQWV WRSURYLGHWKH LQIRUPDWLRQ
UHTXLUHG DVGHFLVLRQPDNHUV ZKLOHGRLQJ HGXFDWLRQDO
DFWLYLWLHV )XUWKHUPRUH WKH UXOH RI LQIRUPDWLRQ DQG
FRPPXQLFDWLRQ WHFKQRORJLHV LQ HGXFDWLRQ FDQ EH
FRQFOXGHDVIROORZLQJ
x ,QIRUPDWLRQ WHFKQRORJ\ DV D VNLOO VNLOO DQG
FRPSHWHQFH
x ,QIRUPDWLRQ WHFKQRORJ\ DV WKH LQIUDVWUXFWXUH
RI HGXFDWLRQ
x ,QIRUPDWLRQ WHFKQRORJ\ DV D VRXUFH RI WHDFKLQJ
PDWHULDOV




x LQIRUPDWLRQ WHFKQRORJ\ DV D GHFLVLRQ VXSSRUW
V\VWHP
 0(7+2'2/2*<
7KLV UHVHDUFK FRQGXFWHG DW (VD 6HMDKWHUD
6FKRRO 3HNDQEDUX 7KH GHVLJQ RI WKLV UHVHDUFK
HPSOR\VGHVFULSWLYHUHVHDUFK'HVFULSWLYHUHVHDUFKLV
WKHVWXG\RISUREOHPVRFLHW\DVZHOODVWKHSURFHGXUH
WKDW DSSO\ LQ WKH FRPPXQLW\ DQG VSHFLILF VLWXDWLRQ
LQFOXGLQJ RQ UHODWLRQ DFWLYLWLHV DWWLWXGHV YLHZV
RQJRLQJSURFHVVHVDQGWKHHIIHFWRISKHQRPHQRQ
'DWD ZHUH JDWKHUHG YLD DQ DQRQ\PRXV
TXHVWLRQQDLUH ,Q DQ LQWURGXFWRU\ VHFWLRQ
SDUWLFLSDQWV ZHUH DFTXDLQWHG ZLWK WKH DLPV RI WKH
VWXG\ DQG DVNHG WR SDUWLFLSDWH E\ ILOOLQJ RXW WKH
TXHVWLRQQDLUH 7KH TXHVWLRQV REWDLQHG IURP WKH
YDULDEHO¶VLQGLFDWRU
7KH SRSXODWLRQV LQ WKLV UHVHDUFK DUH DOO
WHDFKHU DW (VD 6HMDKWHUD 6FKRRO ZLWK WRWDO 
UHVSRQGHQWV%DVHGRQWKHQXPEHURISRSXODWLRQWKDW







'DWD DQDO\VLV WHFKQLTXH RI WKLV UHVHDUFK XVH
YDOLGLW\ DQG UHOLDELOLW\ WHVW IRU WKH ZKROH TXHVWLRQ
LWHP LQ UHVHDUFK TXHVWLRQQDLUH 7KXV WKLV UHVHDUFK
FRQGXFWLQJK\SRWKHVLVWHVWVSDWKDQDO\VLVIRUGLUHFW










;WR<   
; WR <   
<WR <   
6RXUFH3ULPDU\'DWD3URFHVVHG
%DVHG RQ WKH WDEOH DERYH LW FDQ EH FRQFOXGHG
VHYHUDOWKLQJDVIROORZV
D ,QIRUPDWLRQ 7HFKQRORJ\ GLUHFWO\ KDV SRVLWLYH
LQIOXHQFH RQ WHDFKHU FRPSHWHQFLHV ,W LV SURYHG
E\ SDWK FRHIILFLHQW YDOXH LV  DQG WVWDWLVWLF
YDOXHLVWVWDWLVWLFYDOXHLVKLJKHUWKDQW
WDEOH ! ZKLFK PHDQ WKDW +R LV
UHMHFWHG RU LQIRUPDWLRQ WHFKQRORJ\ ;
VLJQLILFDQWO\ LQIOXHQFH RQ WHDFKHU FRPSHWHQFLHV
< DW  LQGLFDWLQJ WKH KLJKHU YDOXH RI
LQIRUPDWLRQWHFKQRORJ\ ZLOOOHDGWKHKLJKHUYDOXH
RI WHDFKHUFRPSHWHQFLHV
E ,QIRUPDWLRQ 7HFKQRORJ\ GLUHFWO\ KDV SRVLWLYH
LQIOXHQFH RQ WHDFKLQJ OHDUQLQJ SURFHVV ,W LV
SURYHGE\SDWK FRHIILFLHQW YDOXH LV  DQG W
VWDWLVWLFYDOXH LV WVWDWLVWLFYDOXH LVKLJKHU
WKDQWWDEOH!ZKLFKPHDQWKDW+RLV
UHMHFWHG RU LQIRUPDWLRQ WHFKQRORJ\ ;
VLJQLILFDQWO\ LQIOXHQFH RQ WHDFKLQJ OHDUQLQJ
SURFHVV <DW LQGLFDWLQJWKHKLJKHUYDOXH
RI LQIRUPDWLRQ WHFKQRORJ\ ZLOO OHDG WKH KLJKHU
YDOXHRIWHDFKLQJOHDUQLQJ3URFHVV
F 7HDFKHU &RPSHWHQFLHV GLUHFWO\ KDV SRVLWLYH
LQIOXHQFH RQ WHDFKLQJ OHDUQLQJ SURFHVV ,W LV
SURYHGE\SDWK FRHIILFLHQW YDOXH LV  DQG W
VWDWLVWLFYDOXH LV WVWDWLVWLFYDOXH LV KLJKHU
WKDQWWDEOH!ZKLFKPHDQWKDW+RLV
UHMHFWHG RU WHDFKHU FRPSHWHQFH < KDV
VLJQLILFDQWO\ LQIOXHQFH RQ WHDFKLQJ OHDUQLQJ
SURFHVV<DWLQGLFDWLQJWKHKLJKHUYDOXH














     
%DVHGRQWKHWDEOHDERYHLWFDQEHFRQFOXGHG
WKDW WKH HIIHFW RI LQIRUPDWLRQ WHFKQRORJ\ ; RQ
WHDFKLQJ OHDUQLQJ SURFHVV < WKURXJK WHDFKHU
SHUIRUPDQFH<DQGLWLVSURYHGE\]YDOXHLVPRUH
WKDQWWDEOH!
7KHUHVXOWRI WKLV UHVHDUFKVKRZWKDW WKHNH\
VXFFHVV RI WHDFKLQJ OHDUQLQJ SURFHVV LV SDUW RI WKH
LPSDFW RI WHDFKHU FRPSHWHQFLHV ,W PHDQV VWXGHQW
OHDUQLQJ VXFFHVV FDQ EH VHHQ IURP WKH TXDOLW\ RU
FKDQJHV WKDW VKRZQ E\ WKH VWXGHQW DIWHU IROORZLQJ
WHDFKLQJ OHDUQLQJ SURFHVV $Q LPSRUWDQW IDFWRU
LQIOXHQFLQJZKHWKHU OHDUQLQJDFWLYLWLHV HIIHFWLYHQHVV
KDYH D SRVLWLYH LPSDFW RQ RXWFRPHV IRU VWXGHQWV LV
WKH H[WHQW WR ZKLFK WKRVH RXWFRPHV IRUP WKH
UDWLRQDOH IRU DQG RQJRLQJ IRFXV RI WHDFKHU
HQJDJHPHQW 6XFK D IRFXV UHTXLUHV WHDFKHUV WR
XQGHUVWDQG WKH OLQNV EHWZHHQ SDUWLFXODU WHDFKLQJ
DFWLYLWLHV WKH ZD\V GLIIHUHQW JURXSV RI VWXGHQWV
UHVSRQGDQGZKDWWKHLUVWXGHQWVDFWXDOO\OHDUQ
)XUWKHU DFFRUGLQJ WR WKHUHVHDUFKILQGLQJE\
5RVGLDQD  ZKHUH WKH HIIHFWLYHQHVV RI WKH
OHDUQLQJ SURFHVV LV WKH LQIOXHQFH RI WHDFKHU
V
FRPSHWHQFH DQG FRPPLWPHQW WR WHDFKLQJ ,Q WKLV
FDVH WKH OHYHO RI WHDFKHU¶V FRPSHWHQFLHV FDQ
VXSSRUW WKH WHDFKHU¶V SHUIRUPDQFH LQ RUGHU WR
SURYLGH TXDOLW\ RI OHDUQLQJ SURFHVV 7KLV UHVHDUFK
DOVR LQ OLQH ZLWK WKH RSLQLRQ RI &DUO 5RJHUV
WKDW VXJJHVWV WKHSUDFWLFHRI HGXFDWLRQ RSHUDWHV RQ LQ
WHUPV RI WHDFKLQJ +H DVVHUWHG WKDW WKH
SURIHVVLRQDOLVP WKH WHDFKHU LV YHU\ QHFHVVDU\ WR
VXSSRUW LPSURYHPHQW LQ WKH DFKLHYHPHQW RI WKH
OHDUQLQJ UHVXOWV >@
0RUHRYHURQHRIWKHNH\VXFFHVVRIWHDFKHU¶V
FRPSHWHQFLHV LV DELOLW\ LQ XVH RI WHFKQRORJ\ 7KH
H[LVWHQFH RI WHFKQRORJ\ FDQ HQDEOH WHDFKHUV WR
WUDQVIRUP WKHLU WHDFKHU SUDFWLFHV JLYHQ D VHW RI
HQDEOLQJFRQGLWLRQV7HDFKHUV¶SHGDJRJLFDOSUDFWLFHV
DQG UHDVRQLQJ LQIOXHQFH WKHLU XVHV RI WHFKQRORJ\
DQGWKHQDWXUHRIWHDFKHU̓VWHFKQRORJ\ XVHLPSDFWV
VWXGHQW DFKLHYHPHQW 7KH PRVW HIIHFWLYH WHDFKHU
XVHV RI WHFKQRORJ\ FDQ FKDOOHQJH WKH VWXGHQWV WR
XQGHUVWDQGLQJ DQG WKLQNLQJ HLWKHU WKURXJK ZKROH
FODVV GLVFXVVLRQV DQG LQGLYLGXDOVPDOO JURXS ZRUN
XVLQJWHFKQRORJ\7HFKQRORJ\ DUHVHHQDVLPSRUWDQW
WRROV WR HQDEOH DQG VXSSRUW WKH PRYH IURP
WUDGLWLRQDO 
WHDFKHUFHQWULF










7KH FRQFOXVLRQ WKDW FDQ EH GUDZQ IURP WKLV
UHVHDUFK LV WR FUHDWH DQ HIIHFWLYH OHDUQLQJ
SURFHVV DQG SURGXFHV DJRRGVWXGHQW¶V DFKLHYHPHQW
VFKRROQHHGWRLPSURYHWKHLUWHDFKHU¶VFRPSHWHQFLHV
&RPSHWHQW WHDFKHUV LV EDVHG RQ WKH DELOLW\
RI SHGDJRJLF VRFLDO DELOLWLHV SURIHVVLRQDO DELOLWLHV
DQG SHUVRQDO DELOLW\ 7KH DELOLW\ RI WHDFKHUV LQ XVLQJ
LQIRUPDWLRQ WHFKQRORJ\ JDYH DQ LPSDFW LQ WKH
GHYHORSPHQW RI WKH OHDUQLQJ SURFHVV DW WKH SUHVHQW
WLPH ZKHUH WKHXVHRI LQIRUPDWLRQWHFKQRORJ\ LVDEOH
WR FUHDWH FRPSHWHQFH RI WHDFKHUV LQ VXSSRUW DQG
SURYLGH D FUHDWLYH WHDFKLQJ OHDUQLQJ SURFHVV
DQG OHDUQ WKH VWXGHQWV WR EH DEOH LQ SUHSDULQJ
WKHPVHOYHVZLWK WKHLU WHFKQRORJLFDO FDSDELOLW\
$ORQJ ZLWK WKH FRQFOXVLRQV SURSRVH WKH
IROORZLQJ VXJJHVWLRQV  WKH VFKRRO PDQDJHPHQW
VKRXOG PRQLWRUWKHSHUIRUPDQFHRIWHDFKHUVWKURXJK
FODVVURRPREVHUYDWLRQODERUDWRU\DQGZRUNVKRSDQG
WR JDWKHU LQIRUPDWLRQ IURP VWXGHQWV DERXW WKH
LPSOHPHQWDWLRQ RI OHDUQLQJ DQG WKH UHVXOWV DUH
UHWXUQHG WR WKH FRXQFLO LQIRUP WKH WHDFKHU  WKH
VFKRROPDQDJHPHQW VKRXOGEHSURYLGH WHDFKHUZLWK
WKH WHFKQRORJLHV IDFLOLWLHV DQG WUDLQLQJ LQ RUGHU WR
LPSURYHWKHWHDFKHU¶VDELOLW\LQXVHRIWHFKQRORJ\
 5()(5(1&(6
>@ /DZOHVV.	 3HOOHJULQR- 3URIHVVLRQDO
GHYHORSPHQW LQ LQWHJUDWLQJ WHFKQRORJ\ LQWR
WHDFKLQJ DQG OHDUQLQJ NQRZQV XQNQRZQV DQG
ZD\V WR SXUVXH EHWWHU TXHVWLRQV DQG DQVZHUV
5HYLHZRIRI(GXFDWLRQDO5HVHDUFK ±
>@ +HUQiQGH]5DPRV3,IQRWKHUHZKHUH"
8QGHUVWDQGLQJ WHDFKHU¶V XVH RI WHFKQRORJ\ LQ
6LOLFRQ9DOOH\VFKRROV-RXUQDORI5HVHDUFKRQ
7HFKQRORJ\LQ(GXFDWLRQ ±
>@ +DQXVKHN ( $ .DLQ - ) 	 5LYNLQ 6 *
 7HDFKHUV 6FKRROV DQG $FDGHPLF
$FKLHYHPHQW :RUNLQJ 3DSHU  1%(5
:RUNLQJ 3DSHU 6HULHV &DPEULGJH 0$
1DWLRQDO%XUHDXRI(FRQRPLF5HVHDUFK
>@ +DPDOLN 2HPDU  3URVHV %HODMDU
0HQJDMDU-DNDUWD37%XPL$NVDUD
>@ 6DQMD\D :  3HPEHODMDUDQ EHURULHQWDVL





D FRQIXVLRQ RI WRQJXHV ,Q -RXUQDO RI
&XUULFXOXP6WXGLHVSS
>@ 6FKPLGW:+&RJDQ/	+RXDQJ5
7KH UROH RI RSSRUWXQLW\ WR OHDUQ LQ WHDFKHU
SUHSDUDWLRQ$QLQWHUQDWLRQDOFRQWH[W-RXUQDORI
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